A wide range of rheumatic and peripheral nervous system disorders may develop in patients with HIV infection, leading to pain, sensory symptoms, and muscle weakness. Over the past three decades, the progress in management of HIV disease with anti-retroviral therapy (ART) has resulted in increased life expectancy for people living with HIV disease. With this new chronicity of the disease has a constellation of chronic musculoskeletal, orthopaedic and rheumatic manifestations has emerged, as potential complications of the disease itself and/or the results of ART treatment regimen and/or because of expected age-related symptoms/manifestations. The incidence of CTS in the general population is around 3.8% with clinical examination and, when electroneuromyography is used, it is 2.7%. In the HIV-positive population, the incidence is very close to that of the general population. The aim of this study was to evaluate the incidence of CTS and to identify factors influencing the development of CTS in HIV-infected patients attending our clinic. This syndrome has been associated with advanced HIV disease and the use of ART possibly due to an increased inflammatory state and the presence of concurrent HCV infection. Reumatismo, 2017; 69 (4): 164-169 n INTRODUCTION T he considerable increase in the life expectancy of HIV-infected patients in the age of highly-active antiretroviral therapy (HAART) results in a wide range of peripheral nerve diseases, metabolic and bone-joint changes resulting from a longlasting viral infection time and from its treatment (1). In the HAART era, rheumatic complications declined significantly but continue to be prevalent with manifestations including the emerging of a new syndrome of immune reconstitution (2). The rheumatic and osteoarticular changes most frequently reported in patients infected for a long period with HIV and using ART are osteopenia/ osteoporosis, osteonecrosis, carpal tunnel syndrome (CTS), and adhesive capsulitis of the shoulders (1). The aim of this study was to evaluate the incidence of CTS and to identify factors influencing the development of CTS (3, 4), as well as results of its surgical treatment in patients with HIV infection attending our clinic. The study included 182 HIV-positive patients with peripheral neuropathies, among whom CTS was diagnosed in 12 patients on the basis of signs and physical symptoms, as well as by nerve conduction studies. We also conducted a comprehensive MEDLINE literature search of all reports concerning CTS in individuals with HIV infection published between 1981 and 2016.
n INTRODUCTION T he considerable increase in the life expectancy of HIV-infected patients in the age of highly-active antiretroviral therapy (HAART) results in a wide range of peripheral nerve diseases, metabolic and bone-joint changes resulting from a longlasting viral infection time and from its treatment (1) . In the HAART era, rheumatic complications declined significantly but continue to be prevalent with manifestations including the emerging of a new syndrome of immune reconstitution (2) . The rheumatic and osteoarticular changes most frequently reported in patients infected for a long period with HIV and using ART are osteopenia/ osteoporosis, osteonecrosis, carpal tunnel syndrome (CTS), and adhesive capsulitis of the shoulders (1) . The aim of this study was to evaluate the incidence of CTS and to identify factors influencing the development of CTS (3, 4) , as well as results of its surgical treatment in patients with HIV infection attending our clinic. The study included 182 HIV-positive patients with peripheral neuropathies, among whom CTS was diagnosed in 12 patients on the basis of signs and physical symptoms, as well as by nerve conduction studies. We also conducted a comprehensive MEDLINE literature search of all reports concerning CTS in individuals with HIV infection published between 1981 and 2016.
n MATERIALS AND METHODS
We retrospectively reviewed the records of HIV-infected patients managed in the Infectious Diseases Unit, Department of Internal Medicine of the Forlì Hospital, Italy, between January 1996 and December 2016. Therefore, the first phase of this retrospective analysis was to identify patients with rheumatic manifestations and to select patients with peripheral nervous system complications, in order to identify cases of CTS evaluated in a neurological and/or rheumatological and/or orthopaedic u s e romyography is used, it is 2.7%. In the HIV-positive population, the incidence is very close to that of the general u s e romyography is used, it is 2.7%. In the HIV-positive population, the incidence is very close to that of the general
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The aim of this study was to evaluate the incidence of CTS and to identify factors influencing the . For the 9 patients who were treated with ART before the CTS diagnosis, median viral load at CTS diagnosis was undetectable (<50 copies/mL). For the 3 patients who did not have ART at CTS diagnosis, median viral load and median CD4 T lymphocyte count at CTS diagnosis were 224 mm 3 and 22.570 copies/mL, respectively. Seven patients had HCV genotype 1, 4 had genotype 2 and 1 had genotype 3. Three patients were cirrhotic. HCV RNA quantity was significantly higher in patients with genotype 1 (mean, 1.233 copies/mL) than in patients with other genotypes (mean, 654.450 copies/mL). All affected patients reported paresthesias and pain in the palmar side of the first three fingers of both hands, with sensory loss, and weakness on abduction. Every patient underwent bilateral median motor conduction studies evaluating distal latency, conduction velocity, and amplitude of compound motor action potentials. Bilateral median sensory nerves were also evaluated for distal latency, amplitude of response, and conduction velocity. Median motor and sensory studies in all patients revealed prolonged sensory latencies, and moderate to severe residual motor latencies. In all cases a diagnosis of work-related carpal tunnel syndrome was excluded after an appropriate analysis. There was no evidence of opportunistic infections, metabolic abnormalities, or HIV lipodystrophy syndrome in all patients. In all cases there was no history of underlying medical conditions associated with an increased risk for the development of carpal tunnel syndrome, such as diabetes, pregnancy, rheumatoid arthritis, hypothyroidism, acromegaly, monoclonal gammathies or amyloidosis. All patients had concomitant mild to moderate HCV-related chronic viral hepatitis. A variety of treatment regimens were used reflecting the evolution of HIV disease therapy in clinical practice. All but three female patients naïve for ART were treated with a protease inhibitor-based ART regimen. Surgical release procedure was required in 10 patients (85%) with CTS on ART for a long period (from 10-15 years). Surgery was effective in most patients, but in two patients some symptoms persisted. 
ORIGINAL PAPER n DISCUSSION AND CONCLUSIONS
Many rheumatic manifestations and several types of peripheral neuropathy may occur in HIV-infected persons and they may be either caused by the HIV infection itself, triggered by adaptive changes in the immune system, secondary to microbial infections, or from side-effects of ART. HIV-infected individuals are at an increased risk of developing musculoskeletal pathology. Rheumatic diseases and asymptomatic immune phenomena remain prevalent in HIV-infected persons even after the widespread implementation of highly active anti-retroviral therapy. Patients with AIDS may be particularly susceptible to developing nerve compression in the presence of malnutrition and weight loss or wasting syndrome; the most common entrapment neuropathies observed in malnourished AIDS patients are cubital tunnel syndrome due to ulnar nerve compression at the elbow producing pain and paraesthesias in the forearm and 4 th and 5 th digits, sometimes with weakness in the intrinsic hand muscles; common peroneal nerve compression at the fibula head resulting in a foot drop with numbness over the lateral lower extremity and dorsum of the foot; meralgia paraesthetica with entrapment of the lateral cutaneous nerve of the thigh at the inguinal ligament and paraesthesia over the lateral thigh and possibly a more diffuse neuropathy; and tarsal tunnel syndrome with entrapment of the posterior tibial nerve at the ankle and pain or paraesthesia in the sole of the foot (5, 6). These entrapment neuropathies are recognizable clinically and can be confirmed with use of electrodiagnostic testing (5, 6) . Through an extensive literature search by means of the MEDLINE consultation, we have identified different reports of CTS described in HIV-infected patients. Sclar has hypothesized that carpal tunnel syndrome may be a metabolic consequence of protease inhibitor use (7) . In this article, four cases of carpal tunnel syndrome were reported in women aged 35-43 years; these patients had been treated with protease inhibitors in combination with nucleoside analogues for at least one year and they had been diagnosed between 1 and 4 years earlier with HIV infection. The author has postulated that protease inhibitor use may have led to weight gain predisposing these patients to median nerve entrapment or that metabolic abnormalities associated with protease inhibitors use may lead to the deposition of myxedematous material in the median nerve in these cases (7) . In an Italian study, two patients with HIV infection with confirmed tunnel carpal syndrome while on prolonged HAART have been described (8) . The authors stressed the concept that these patients developed a CTS in absence of presumed risk factors for entrapment neuropathies and metabolic abnormalities related to protease inhibitorcontaining HAART (8) . Data obtained from another study by Asensio et al. do not support the hypothesis that the incidence of carpal tunnel syndrome in HIV-positive patients is superior to that in general population (9) . These authors have suggested that HAART is not involved in the development of carpal tunnel syndrome. In this study, the authors recognized six patients that fulfilled the criteria for a diagnosis of carpal tunnel syndrome; these six patients represented 0.9% of all HIV patients and 0.8% of HIV patients who were receiving HAART in their unit. In these patients there was evidence of other risk factors for carpal tunnel syndrome, unrelated to HIV infection. All patients had intensive use of the hands in their jobs and one of them suffered from hypothyroidism. Two patients had never received antiretroviral therapy and in another carpal tunnel syndrome began before initiating HAART. None of four patients treated with HAART developed lipodystrophy (9) . Before the introduction of HAART, carpal tunnel syndrome was rarely reported among the neurological manifestations of HIV infection (10, 11 
ORIGINAL PAPER
Australia, neurological abnormalities noted included carpal tunnel syndrome in one patient (11) . In a large series of children undergoing nerve conduction studies in 1995, idiopathic median nerve compression at the carpal tunnel was found in less than 0.5% (11) . In another study, Floeter et al. surveyed the charts of children with HIV infection referred to the EMG laboratory at the National Institutes of Health in Bethesda between 1989 and 1995, for evaluation of suspected peripheral neuropathy (12) . Among twelve children who had an abnormal nerve conduction study, the findings suggested a median nerve compression at the carpal tunnel in three children aged 4.5, 7, and 14.5 years. Only the two younger children had received antiretroviral treatment with zidovudine (AZT) plus didanosine (ddI) or dideoxycitosine (ddC). Median motor and sensory studies in these children showed prolonged sensory latencies and mildly prolonged residual motor latencies. These children continued to be followed clinically, and none developed multifocal motor neuropathy in the subsequent follow-up periods of 2 to 3 years. During the follow-up period the nerve conduction study abnormalities persisted (12) . A 48-year-old woman who presented with CTS secondary to tuberculous tenosynovitis and who subsequently proved to have HIV infection was documented in 1999 (13) . CTS has also been described as potential side effect in HIV-infected patients treated with the recombinant growth hormone used for the treatment of weight-losing HIVinfected patients (14) , and in patients with buffalo hump or other manifestations of the HIV-associated adipose redistribution syndrome associated with HAART (15, 16) . Interleukin-2 (IL-2), a cytokine extensively used in the treatment of cancer patients and used in the past years as adjuvant therapy in patients with HIV infection, can produce focal entrapment of the median nerve at the wrist by mediating the inflammatory response and causing interstitial edema, which reverses with drug withdrawal (17) . Symptoms usually occur during or shortly after IL-2 infusion and resolve after cessation of therapy with conservative management. Reyes-Corcho et al. (18) reported the first clinical case of CTS in a Cuban HIV-infected male patient who had no ART. The 35 year-old male patient was admitted due to pain, numbness and tingling in the right upper limb, primarily in the hand and wrist for three months, without preceding opportunistic illnesses, and with CD4+ T cell count over 200 cells/mm 3 . There was complete resolution of symptoms with specific surgical treatment (18) . The exact role of HIV in the etiopathogenesis of CTS remains obscure, and other concomitant factors such as nutritional deficiencies, metabolic disorders, drug side effects and HCV infection may be responsible for CTS in these patients. HCV infection exhibits a wide range of extrahepatic complications and numerous HCV patients suffer peripheral neurological manifestations. Patients with chronic HCV infection reported a wide variety of rheumatological and neurological manifestations, impairing their quality of life, with considerable frequency (19) . The vascular deposition of immune complexes, cryoglobulins, as well as autoantibodies, and/or HCV RNA containing cryoglobulins may be a pathogenic mechanism responsible for nervous system dysfunction. Alternatively, direct viral invasion and perivascular inflammation may be another factor that severely affects the nervous system (19) . A case study of 19 consecutive patients presenting with rheumatic manifestations and who were subsequently found to have chronic hepatitis C, documented CTS in 8 patients (20) . In a study evaluating the presence of symptoms related to rheumatological manifestations in 114 patients with HCV infection and cryoglobulinemia, CTS was found in 7 (6%) patients (21) . In a study to determine the prevalence of peripheral neuropathies in 78 patients with HCV in the Brazilian Amazon, the researchers observed 5.1% of CTS (22) . CTS was reported in 42.6% of sixty pa- 
tients with extra-hepatic manifestations of chronic HCV infection generally associated with genotype 2c (23) . Among 40 patients suffering from CTS and attending Al-Azhar University Hospitals, 13% (32.5) patients showed positive HCV markers after exclusion of other possible cases of CTS during preoperative investigation (24) . CTS was diagnosed in 40 patients (10.4%) in a study that evaluated CTS as a dialysisrelated amyloidosis manifestation in 386 patients on maintenance haemodialysis. The authors have speculated that this relationship may be due to stimulation of the liver by the inflammatory process of producing beta-2-microglobulin (BMG), and this in turn plays an essential role in the pathogenesis of dialysis-related amyloidosis (25) . Deposition of high BMG levels in tissue as amyloid appeared, in the past, to be associated with development of CTS, in addition to long term dialysis and age. To prevent development and progression of CTS, reduction of the blood BMG level through improved techniques for BMG removal may be of most importance (26) . In a recent electrophysiological study to investigate the existence of peripheral and optic neuropathies in thirty consecutive patients in a chronic hepatitis outpatient clinic, altogether nine patients exhibited CTS (27) . In view of the literature data, the incidence of CTS in HIV-positive patients appears to be similar to that observed in the general population, however multiple and often concurrent risk factors for the development of CTS may be observed in these patients, making very difficult to understand the precise etiologic and pathogenetic mechanism of CTS. Physician should maintain a high level of clinical suspicion in HIV-positive patients with symptoms indicating carpal nerve suffering, to define timely diagnosis and appropriate therapy. Advanced HIV disease and ART may be considered risk factors for development of CTS, possibly due to an increased inflammatory state and the presence of concurrent HCV infection. 
